between adjacent N-N intervals (RMSSD), Consecutive normal sinus (NN) intervals exceeds 50 ms (NN50), High Frequency (HF), Mean of R-R interval (Mean RR). Heart Rate (HR), Very low frequency (VLF), Low frequency (LF), Systolic Blood Pressure (SBP), Diastolic Blood Pressure (DBP), and
Introduction
Naturopathic medicine is the art and science of disease diagnosis, treatment and prevention using natural therapies including: Botanical medicine, Clinical nutrition, Hydrotherapy, Homeopathy, Naturopathic manipulation, Traditional Chinese medicine/Acupuncture, Prevention and lifestyle counselling. [1] One of the unique properties of mud is that, it can absorb the heat and toxins from the body and eliminate these toxins in different ways. Mud therapy is a very simple and cost effective treatment procedure in Naturopathy. The mud used for treatment purpose should be collected from 122cm to 153 cm depth from the surface of the ground and should be very clean, pure and free from all the contaminations. [2] Mud starts its action on the body right from the moment it is applied and patients observe the changes in the symptoms immediately. Mud is used in various ways to treat different diseases, in the form of packs, compresses and full body applications. Full mud bath is one of the most popular and important treatment modalities in the Naturopathy hospitals. In this type of mud applications, mud is applied all over the body, followed by cleansing by a cold shower. The duration of the treatment is 40 minutes followed by wash with cold water for 10 minutes. The chemical analysis of the mud has revealed that mud contains hydrophilic organic compounds like humic acid, fulmic acid and ulmic acid. It also contains organic substances like fatty acids. Because of these properties and components of the mud it has many therapeutic characters like improving membrane electrical conductance, absorption, hyperthermia, activating hydropoietic glands and hormones in the body. However the composition and compounds of the mud and its properties change according to the area of availability.
Mud therapy either as mud bath or mud pack is used to treat the conditions like fever, diarrhoea, piles, dysentery, constipation, anxiety, conjunctivitis, headache, allergy, errors of refraction in the eyes. It is useful to treat the cardiovascular, musculoskeletal, gynaecological, dermatological and autoimmune diseases etc. Worldwide mud bath is taken for relaxation and luxurious purposes. [2, 3] Though mud bath has been used extensively for various conditions, the actual mechanism of how a mud bath works remains unclear. This study is conducted to explain the physiological effects of mud bath in healthy volunteers.
II. Methodology

Subjects
Sixty male normal healthy volunteers of ages ranging between 18 to 28 years were recruited.
Study Group
Male Students from Sri Dharmasthala Manjunatheshwara (SDM) College of Naturopathy and Yogic Sciences, Ujire, Dakshina Kannada were recruited for the study.
Inclusion criteria
 Age: 18 to 28 years.  Subject who is willing to participate in the study.  Gender: Male.
The female subjects are excluded because this study requires to assess the immediate effects after intervention.
Exclusion criteria.
 The following criteria were used to exclude the volunteers.  Any health disorders (in order to determine the health status of the subjects, in all cases a routine case history was taken and a routine clinical examination was conducted).  Those who were taking medication which could influence autonomic function e.g., phenylpropanolamine as a common cold remedy. [4]  Those who are consuming alcohol and nicotine except caffeine.
Consent form
The subjects were instructed about the study and all subjects who are willing to take part in the study were considered. A signed informed consent was obtained from each individual. Institutional Ethical Committee approved the study.
Study setting 2.2.1. Setting for assessments and Interventions
Subjects were randomly allocated into two groups using computerized generated random number table. For (group 1) full mud bath was given for 45 minutes followed by wash with cold water, for (group 2) cold wet wrap was given for 45 minutes followed by wash with cold water for 15 minutes. Assessments were done 5 minutes before and 5 minutes immediately after the intervention.
Design
The study adopted was Randomized Control Trial. 60 healthy volunteers were divided in to two groups. Group 1 received full mud bath, group 2 received cold wet wrap. All the subjects were assessed before and after the treatment.
Assessments
Condition of recordings: The subjects were seated on a chair recording leads were connected to the four-channel polygraph equipment (BIOPAC, Montana, USA; model No: BSL 4.0 MP 36) and monitored on a closed circuit TV. Instructions were given to the subjects to remain relatively undisturbed during the session.
2.4.1.Variables Studied
The word variable has been used to denote 'measurement or attribute on which observations are made'. [5] Hence in the present thesis the assessments measures have been described as variables.
Autonomic and respiratory variables.
Rationale for studying autonomic and respiratory variables
In the present study, the autonomic variables measured were heart rate, and heart rate variability (HRV), Respirogram, blood pressure, pulse rate and body temperature. The HRV spectrum is believed to be an useful indicator of cardiac sympathetic activity (reflected by low frequency [LF] band power values) and parasympathetic activity (reflected by high frequency [HF] band power values). [6] 2.4.1.2. Heart rate and Heart rate variability spectrum (HRV)
Heart rate variability (HRV) describes the variation between consecutive heartbeats. The regulation mechanisms of HRV originate from the sympathetic and parasympathetic nervous systems in addition to other . The ECG was digitized using a 12-bit analogue-to-digital converter (ADC) at a sampling rate of 500 Hz. The R waves were detected to obtain a point event series of successive R-R intervals, from which the beatto-beat heart rate series was computed. The data recorded was visually inspected off-line and only noise free data was included for analysis. The heart rate was obtained based on R-R inter beat interval analysis. Schematic representation of ECG and Heart rate variability (HRV) are presented in. According to guidelines of the Task force of the European Society of Cardiology and the North American Society of Pacing and Electrophysiology, the low frequency and high frequency values were expressed as normalized units. [7] 2.4.1.
Effect Of Mud Bath On Autonomic And Respiratory Variables In Normal Healthy…
Respirogram
Respiration was recorded using a volumetric pressure transducer [stethograph] connected to AC amplifier of the polygraph and with sensitivity set as required. The stethograph was fixed around the trunk about 8 cm below the lower costal margin as the subject sat erect. [8] 
Digital Pulse Volume
For this recording, the transducer was placed on the volar surface of the digital phalanx of the left thumb to record the digital pulse volume (DVP), also called the finger plethysmogram. Photoplethysmography allowed normal non-invasive recording of arterial blood volume pulse. The Photoplethysmogram described the changes in the absorption of light by haemoglobin using waveforms. The amplitude of the DVP was sampled from the peak of the pulse waves at 30-second intervals and presented in mm. [8] 
Blood Pressure
The blood pressure was recorded with a sphygmomanometer by auscultation over the right brachial artery. [9] 
Body temperature
The Mercury-in-glass thermometers have been used as a standard tool to measure the temperature since 1867. [10] The body temperature will be recorded with a thermometer by placing under left axillary arm pit.
Intervention 2.5.1. Full mud bath for group 1
 Black coloured mud which will be collected from rivers banks  That mud will be collect from 10 cm below the ground level.  That mud should be free from impurities, composts or pebbles.  The mud will be finely sieved.  It will be kept under sunlight for at least one day.  Sufficient quantity of cold water should be added to the mud so as to making it a paste like substance.  Person with minimum dressing.  The paste like mud will be applied all over the body in standing position. The mud should not slide off from the surface of the body.  Mud should apply evenly and cover all over the body for 10 minutes.  No movements should be undertaken once application is done.  After the application of mud leave the person for a period of 40 minutes.  After 40 minutes mud should be wash with cold water for 10 minutes . [11 -16] Temperature: 12.7 to 18.3 0 C. [16] 2.5.2. Cold wet wrap for group 2  Rinse the cloth in the cold water.  Lightly squeeze the cloth. Wrap around the body in standing position for 10 minutes.  No movements should be undertaken once application done.  After the application of cold wet wrap, leave the person for a period of 40 minutes.  After 45 minutes wash with cold water for 10 minutes. [12] [13] [14] [15] Temperature: 12.7 to 18.3 0 C.
[16] 
Materials Used
. Heart Rate and Heart Rate Variability (HRV).
The heart rate in beats per minute was calculated by counting the R waves of the QRS complex in the EKG in successive epochs of 60 seconds and averaged for each 5-minute block period. The HRV power spectrum was obtained using fast Fourier transform analysis (FFT). The energy in the HRV series of the following specific bands were studied, viz., the very low frequency component (0.0-0.05 Hz), low frequency component (0.05-0.15 Hz), and high frequency component (0.15-0.50 Hz).
The low frequency and high frequency values were expressed as normalized units, which represent the relative of each power component in proportion to the total power minus VLF component [LF norm = LF / (total power-VLF) × 100; HF norm + HF / (total power -VLF) ×100)] for a typical trace of HRV spectrum.
Respiratory Rate.
Readings were obtained for every 60 seconds as number of cycles per minute. The readings were averaged for each five-minute block period.
Stastical analysis.
The raw data obtained from each subject in each recording session were tabulated separately. The distribution of the data and normality assumption were estimated, than the group's median, mean, standard deviation and Sw p-values were calculated for all the variables. Kruskal -Wallis One-Way Analysis of Variance (Mann-Whitney U test value) for inter group comparison between the full mud bath group and wet wrap group. Statistical analysis was done using Statistical Package for Social Sciences (SPSS 21.0).
II. Results
In the present study comparison among two groups full mud bath group shows an increase in RMSSD, NN50, HF, Mean RR after the treatment. Whereas HR, VLF, LF, SBP, DBP temperature reduced slightly, PR, RR remained unchanged. Suggests arousal of sympathetic activity following full mud bath.
Cold wet wrap group shows an increase in Mean RR, VLF, and LF after the treatment. Whereas HR, RMSSD, NN50, HF, DBP reduced slightly, PR, RR, SBP, temperature remained unchanged .Suggests arousal of parasympathetic activity following cold wet wrap.
Comparing the two groups, reduction in HR, LF, VLF and increase in RMSSD, NN50, Mean RR, HF were observed in the full mud bath group than the cold wet wrap. Reduction in heart rate, RMSSD, NN50 and following the cold wet warp suggest parasympathetic dominance. There is an increase in the mean RR, RMSSD, NN50, HF and reduction in HR, VLF, and LF which indicates sympathetic dominance in the full mud bath group.
Although the results of individually groups are show some changes, but there is no significance in the form of (p<0.05) when compared between the inter group that is full mud bath and cold wet wrap. <0.05 Considered has a significant. SD=Standard deviation, HR=Heart rate, RR=Respiratory rate, PR=Pulse rate, MEANRR= Mean of R-R interval, RMSSD=The square root of the mean squared difference between adjacent N-N intervals, NN50=Consecutive normal sinus (NN) intervals exceeds 50 ms, pNN50=The fraction of consecutive NN [17] The probable mechanism of action indicating a sympathetic dominance might be due to peripheral vasodilatation following an exposure to cold temperature. Effects of full mud bath could also be thermic and chemical in origin. A study suggests that there is a significant mineral and percutaneous cationic exchange along with other chemical changes taking place upon the application of mud on the human body. [18] Although individual results of full mud bath indicates a sympathetic dominance, and that of a cold wet wrap indicating parasympathetic dominance, there is no strong evidence in the form of significant (p<0.05) when either groups are compared which could be used for clinical relevance.
IV. Conclusion
Application of full mud bath on the body enhances the sympathetic activity and has a role in maintaining the cardiac tone and preventing various cardiovascular ailments. Whereas a cold wet wrap enhances parasympathetic activity and can be applied effectively to treat stress, insomnia and anxiety. Though there was no significant changes observed in the form of p value but there was a considerable change in the autonomic nervous system.
Limitations of the Study.
The main limitation of the study is that, there was lack of control over the variation in atmospheric temperature.
